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To all whom it may concerm.:

Be it known that I, IsaAac N. LEWIS, a cltl-
zen of the United States, and a resident of
Fort Wadsworth, in the county of Richmond
and State of New York, have invented a cer-
tain new and useful Car-Lighting, of which
the following is a specification.

My invention relates to that class of elec-
tric apparatus wherein the eleetric energy for
operating lamps or other translating devices
is obtained from a dynamo electric machine
driven by a variable speed power and opetr-
ated in connection with a storage battery
which is charged from the dynamo and sup-
plies the energy foroperating the translating
devices when there isan intermission of driv-
ing power.

Theinvention is designed especially for use
with dynamos placed on railway cars and
driven by the power which propels the car,
for which purpose tire said dynamois usually
connected in any suitable manner to the car
axle, but some of the features of theinvention
are applicable when the dynamo is driven by

a windmill or other natural force of varying

power and speed. I shall, however, describe
the invention in detail as applied to a rail-
way car for furnishing electricity to heat, light
or ventilate the same or for other purpose.
My invention is designed to furnish a sim-
ple and effective apparatus and consists first
in the combination with a working eircuit con-
taining lamps or other translating devices, of
a storage battery,and a self-regulating dyna-
mo feeding said battery and translating de-
vices, said dynamo having a field exciting coil
fed from the battery and an opposing field
coil in the main cirenit with the armature.
Another feature of my invention relates to
the provision made for reversal cof the rota-
tion of the armature when the car reverses

its direction of travel, the object being to pre-

vent reversal of the electric current delivered
by the self-regulating dynamo. This partot
my invention involves an automatic pole

‘changer which is made responsive inany de-

sired way to the reversal of the driving power
and is combined with the compensating or
regulating circuit of the self-regulating dy-
namo as hereinafter more particularly de-

scribed. . | |
My invention consists farther in detalls of
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narticularly specified in the elaims at the end
of this description.

In the accompanying drawings:—Figure1,
is a general plan of the truck and dynamo
mounted thereon. Fig. 2,isan end elevation
of the frictionally operated polechanger. Fig.
3, is a side elevation of thedynamo detached.
Fig. 4, is a vertical section through the car
axle, dynamo shaft and truck. Iig. 5,1s a
diagram illustrating the connection of the
parts of the apparatus.

A, is the car sill or floor; B, the beam of
the car trueck which carries the swinging bol-
ster; C, the equalizing bars of the truck.

D, is the dynamo which supplies the elec-
trical energy for operating the lampsorother
devices on the car and also for charging the
battery. The dynamo D,ispreferably mount-
ed in the manner described in a prior appli-
cation for patent filed by me July 15, 1893,
Serial No. 480,573, upon the cross beam or
bar E, which is attached to the equalizing
bars, or it may be mounted directly upon the
truck frame. The dynamo is driven by di-
rect connection with the car axle I, for which
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“prirpose the latter may have a gear wheel se-

cured to it that gears with a smaller wheel 8o

upon the armature shaft,asshown. The pro-
portion of gears is such astogive the desired
armature speed under average speed of the
car. The dynamo itself 1s preferably one with
its brushes at zero lead irrespective of the di-
rection of rotation of the armature. As will
be seen,under this arrangement,the armature

‘rotates sometimes in one direction and some-

times in another depending upon the direc-
tion in which the car is moving.

The dynamo itself 1s constructed in any
proper manuner to be self-regulating in itself
by a proper winding of its field magnets
thereby enabling me to dispense with the
covernor mechanisms orsimilar speed respon-
sive devices heretofore employed for adjust-
ing the voltage of the dynamo to prevent its
rising when the car travels at a high rate of
speed. o

The compensating or adjusting coil of the
self-regulating dynamo which is of coarse
wire, is indicated at a. This coil is made to
carry acurrent which inereases with the speed
of the armature but whichisproperiy applied
to the machine to tend to cut down the elec-
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construetion and combinations of parts more i tro-motive force of the armature at such in-
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creased speed. The preferred manner of ap- |
plying it is as a field magnet coil, asindicated

more fully in the diagram.

The main or exciting coil of the machine
indicated at b, determines the polarity of the

field magnets, and is supplied with exciting
electrical energy from any desired source

preferably direct from the storage battery

which is charged by the armature. By this
means the field coil b, provides a practically
constant execitation, but the coil g, operates
to cut down the field magnetism developed
by b, when the armature speed rises and
causes an increased current to flowin the coil
a. The compensating action arises from the
fact that as the speed rises so that with the
same field magnetism there would be an in-
creased electro-motive force current on the
line, the coil a, operates to cut down the field
magnetism and to preserve the voltage con-
stant. | =

As it is desirable when the méchine is used |

as I have described upon a caror in other situ-
ations where there is variable driving power
that the electro-motive force of the machine
should rise to the desired point without op-
position until the critical or desired speed is
reached, ] construct the coil b, or give it a suf-
ficient number of turns to not only excitethe
field magnet to saturation but to provide a

surplus exciting power which is not overcome.

by the coil a, as the armature begins to ro-

tate but which surplusis practically balanced:
by the action of the coil @, when the desired

critical speed or electro-motive force of arma-
ture is reached. Any further inerease of cur-
rent in coil a, will thereafter tend to operate
to cut down the field magnetism so that any
further increase of speed will not result in in-
creasing the electro-motive forece beyond what
1s desired. -

The manner of connecting the coils and |

other devices to be presently described, will
be seen more clearly from the diagram to
which further reference will be presently

- made.
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To prevent reversal of current in the coil a,
when the armature changes its direction of

rotation by reversal of the driving power, I
employ an automatic pole changer of any de-.

sired description which is responsive to the
reversal of the driving power. Such pole

changer may obviously, and as well under-

stood in the art, be either electrically or me-
chanically operated.” I prefer, however, to
use a wmechanically operated pole changer

which 1s actuated by friction and is mounted

directly on the armature shaft. The fric-
tional connection is sufiicient to reverse the
position of the pole changer.at the proper

times and hold it in reversed position.
G, indicates a pole changer for this purpose.

That shown consists of a ring or support 7,
from which project inwardly a pair of fric-
tion shoes 2, held by the action of springs <,
in contact with the armature shaft d. The

drawings.

l
|
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inside of the ring or frame /. The frame or
support f, carries the movable part of the
pole changer. Said movable part comprises
a palr of contacts 3,in the form of segments,
preferably, which are shod at opposite ends
with copper strips 4. The opposite ends of
the contacts 3, are adapted to engage with con-

tacts 5 and 6, the pair 6, forming one of the
fixed poles of the pole changer and the pair

o, the other pole, as clearly indicated in the
The contacts 3,are insulated from
one another by suitable. insulation on the
frame or carrier f, and have flexible or other
connections with the two poles of the exter-
nal eircuit while the fixed contacts 6 and 5,
form the opposite terminals of the source of
energy which is by the action of the pole
changer made to flow always in the same di-
rection on the cireuit connected to the con-
tacts 3. -

H, is the electro m'agnetic switch that con-

trols the connection of the armature with the
circuit leading to the battery and the trans-
lating devices. The main circuit leading to
the battery and translating devices is indi-
cated by the numerals 9, 10, while 12, indi-
cates the storage battery and 13, the lamps or
other translating devices. The coil b, of the

dynamo 1is connected to the wires 9, 10, as

shown, so that a constant current from the
storage battery will flow therethrough.
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The armature of the machineisindicated at

T, in the diagram, while ¢, indicates the com-
mutator brushes. One brush connects to the
contacts 6, and the other to the contacts 5.

One of the contacts 3, leads direct to the wire.

or main 10, while the other is conneected to
the other main through the coil @, and the
contacts 14, of the electro-magnetic switch
when sald contacts are closed by the action
of the magnets. ' S

100
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16, is a switch lever which carries a stud or -

contact adapted to complete the cireuit at 14,
in obvious manner thereby allowing the cur-
rent from the armature to flow through coil
a, to the main line through the coarse wire
coils 17 of an electro-magnet, the office of
which is to hold the switch lever closed when
it has been once operated to close the connec-
tion 14. : .

In a branch independent, of the main cir-
cuif is a coil 18, which operates to polarize the
switch in the manner to be presently de-
scribed and further serves to initially operate
the same to cause it to complete connection
at 14. "T'he branch in which the coils 18, are
included is taken,as shown, from one wire 10,

to the wire leading to the coil a, 8o that when

the machine starts into operation and the
pole changer makes the connection between

the contacts 3, and contacts 6 and 5, the cur-

rent from the armature may flow through the

pole changer, the coils a, the coils 18, of the

magnet, and back through the pole changer
to the armature. Coil 18,is applied upon the
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endof lever 16,in the mannertodevelopapole
friction shoes hi, are properly attached to the | opposite the pole of the magnet 17. When,
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therefore, the current flows in eoil 18, to suffi-
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cient degree to overcome the retmetor of the
switeh, the armature will be drawn up. The
ma.gnet whose coils are indicated at 17, will
now be energized and by proper winding of
the coils so as to develop a pole the opposite to
that developed by coils 18, the switch will be
strongly held in pasmon by the attraction of
such opposite poles. Should,however, at any
time, the current from the battery 12, flow in
reverse direction through coils 17, to coils «,
and armature, the pole of the magnet will be
reversed and repel the switech so as to open the
circuit and protect the armature of the ma-
chine. It will be noticed that the connection
of the coil 1§, from the main circuit is taken
at a point between the pole changer and the
storage battery orin other words at such point

that the current will always flow in the same

direction through the coil 18, and give the
required constant polarity in the polarized
switch sothatthedischargeor back flow of cur-
rent through it from the battery will produce
a positiverepulsiveeffect or effect in the oppo-
site direction to that which is required to close
theswiteh. Hence,should theswitceh be closed
by hand or accidentally when the dynamo is
at rest the back flow of eurrent in coil 17, will
immediately foreibly repel the switch and
open the circuit. It will be nnderstood that
this action is independent of any mere weak-
ening of current which might take place on
the main as the armature speed slows down,
and is also independent of any position in
which the pole changer may be when the dis-
charge takes place. On the other hand the
main coll being in a portion of the ecircuit
where the discharge current may flow in an

- opposite direction to the charging ecurrent, the

40

45

50O

55

6o

reversal of current therein will reverse the
polarity and cause the repulsion. When at
any time the direction of rotation cf the ar-
mature 1s changed whieh, as is well under-
stood, wouid change the polarity of current
delivered from the armature T, the {rictional
switeh deseribed will reverse its position 80
that, although the current may be delivered
in opposite direction from the armature, it
will nevertheless flow always in the same di-
rection through the coll a, which may, there-
fore, in the travel of the car in either direec-
tion operate in proper manner as the compen-
sating coil to keep the electro-motive force
constant.

The general operation is, briefly speaking,
as follows:—When the car is at rest the parts
may be in the position shown in the diagram
or the pole changer may stand in the position
in which it was le[L when the car came to rest.
When the car begins to move the armature
begins to revolve in the field produced by the
coils O, and begius to deliver current through
the coil ¢, and the coil 18, the pole changer
operating as already explained to determine
the direction of the current’s flow., As the
speed of thearmature rises the voltage rapidly

I' »

In the coll ¢, 1s not at first sufficient to over- '

come the surplus magnetizing power of the

| coil b, and the field remains at saturation.

W’hen, however, the armature reaches a cer-
tain speed which may, if desired, correspond
to a car speed of twenty miles an hour,
the current in the coils_ «, and 18, will have
risen to such an extent that the switch will
be operated to close the connection between
the machine and the external cirenit 9,10, and
the current now flowing in the coil @, will be
practically the same as the surplus magnetiz-
ing current of the coil 0. IHence the field
maﬂ'netlsm at this critical speed of twenty
miles an hour will be praetically that of satu-
ration subject to being decreased in amount
if the current in coil «, increases, Now, if

the speed rises beyond twenty miles an hour,

it 18 obvious that with an increased armature
speed the electro-motive force of the armature
and the current on the cirenit would rise if
thefield magu etism be maintained at the satu-
rated amount, but for the reasons already ex-
plained, the eurrent 1n the coil ¢, now becomes
sufficient to begin te cut down .,he field mag-
netismsothat altheug htheremaybeagr ea,ter
armature speed, the field magnetism will be
less and hence the same electro-motive force
will be developed. The action of the coil «,
18, therefore, to preserve the constant electro-
motive force of the armature at all speeds
above the desired eritical or adjusted speed
and its practical effect is to absolutely pre-
vent any dangerous increase in voltage how-
ever fast the car may move. When the car
comes to a stop, it is quite obvious that the
current from the battery 12, will tend to dis-
charge itself through the coil 17, but as be-
fore explained the switech being a polarized
switeh polarized by the action of eoil 13, the
switch will be immediately opened by the re-
pulsive effect. The action of switch 11, is,
as will be seen, to close the eircuit when the
desired speed has Deen reached in the arma-
ture and said switeh forms a simple electrical
appliance for the purpose, 1 prefer to employ
an eleetrical deviee in place of the mechani-
cal appliances described in my prior applica-
tion for patent before referred to, since I am
enabled to dispense with the use of governor
balls and other mechanical expedients.
While I have described the use of a pole
changer which is mechanically or frictionally
opemted I do not wish to be understood as
limiting myself thereto since, as is well un-
derstood in the art, other constructions of
pole changer not mechanically operated but

nevertheless responsive to a reversal in the

direction of rotation of the armature might
be employed in its place. It will be noticed
that the switeh controlling the connections of
the armatuare with the main cireuit is mount-
ed to work in a horizontal plane so as to be
unaitfected by vertieal vi omtqu during run-
ning of the car.

i hm*e described one manner of winding the

rises, since as already explained, the current | dynamo electric machine and connecting it
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.. 1t will be self regulating as deseribed for dif-
ferences of speed but 1t is obvious that that
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feature of my invention whieh consists in
mounting a dynamo on the car truck and con-
str uetlng it so that it shall deliver a constant

potential for varying.speeds of the car with-

out the use of extraneouns mechanisms, such
as ball governors for varyving the magnetic
field, may be carried out by the use of any
suitably wound dynamo which will have in

- itself the electrical elements that will make
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it deliver a constant electro-motive force for
variations of speed above a certain deter-

mined speed say of twenty miles an hour. |

By the use of this kind of regulating dynamo
I am enabled to mount the dynamo itself on
the car truck in close mechanical relation to

the car axle and to dispense with the use of |

extraneous regulating mechanisms which in
this position weuld be especlally SubJeet to

What I claim as my invention is—

1. The combination with a working circuit |

containing lamps or other'tra:nslating devices,
of a storage battery,and a self-regulating dy-
namo feeding said battery and translating

devices, said dynamo having a field exciting

coil fed from the battery and an opposing

field coil in the main cireuit mth the arma-

ture.
2. Thecombination with a dynamo machme

having amain circult compensating coil which

tends to cut down the field magnetism, of a

reversible driving power, and a pele ehann‘er
responsive to the rever sal,and connected into

~ the circuit between the armature and said

4C

main cireuit coil.

3. The combination with a,dyna,mo machine,
of a reversibledriving power,a compensating
coil connected to t_he armature and adapted
to oppose the rise of electro-motive force from
increase of speed, and a pole changer between

said coil and armature, as .f:md for the pur-

pose deseribed.
4. The combination, substantially as de-
seribed, of a dynamo, a variable speed driv-

~ ing power, therefor, a storage battery con-
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neeted to the arma,tme a ﬁeld exciting coil

connected thereto and adapted to furmsh a |

magnetizing influence above that necessary
to saturate the field magnet,and an opposing

‘coil for cutting down the electro-motive force

of the armature, said opposing and exciting
coils being related as described so that the
super-mag netlzmg power of the exciting coil
will be overcome when the armature 1eaehes

the desired critical speed beyond which the

electro-motive force is to be kept constant.
5. The combination, substantially as de-
seribed, on a railway car, of a dynamo elec-

“trie machine mounted on the car truck and

driven from the axle, a storage battery con-
nected across the supply wires leading from
the armature, a field exciting coil for said ma-

chine fed from the storage battery, and a |

|
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to smtable sources of electric energy so that | cuit of the armature, as and for the purpose

described.
6. The combination, substantially as de-
seribed, of a dynamo machine, a variable

speed duvm o power therefor, a storage bat-

tery, an eleetro magnetic switceh centrolhnﬂ

|

!

)
|

compensating opposing field coil in the cir-

the connection thereof with the dynamo, the
compensating coil on said dynamo in the
main circuit with the armature thereotf for
adjusting the voltage thereof to the changes
of speed, and a branch circuit from the main
circuit to the battery, containing a control-
ling coil of said switeh, as and fe1 the pur-

‘pose described.

7. The combination, eubstantlallv as de-

seribed, of a dynamo mdehme h&wnn' a stor-

age batter}?, the compensating coil in the di-
rect armature circuit, and an electro magnetic

switch controlling the connection of the ar-

mature with the battery, said switeh having
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two coils one in the branch of the main and '

the other in the main circuit closed by the
switch, as and for the purpose described.

8. The combination with a working ecireunit

containing lamps orothertranslating devices,
of a storage battery, and a self-regulating
dynamo feeding said battery and translating
devices, said dynamo having a field exeiting
coil fed from any desired source and an op-
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posing field coil in the main eircuit with the

armature.
9. The -combination, substantially as de-
scribed, on a railway car, of a dynamo eleec-

tric machine mounfed on the car truck and

driven from the axle, a storage battery con-
nected across the supply wires leading from
thearmature, a field exciting coil, and a com-

i pensating opposing field 0011 in the circuit of

the armature, as and for the purpose de-
seribed.
10. The cembmatlen substantially as- de-
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scribed, on a railway car, of a dynamo elee-

trie maehme mounted on the céar truck and
wound with opposing coils to be self-regulat-

ing, as described, for differences of speed,

means for duvmﬂ' the armature of the dyna-

‘mo from the car axle and a storage battery

connected aeross the supply wires leading
from the dynamo.

11. In an apparatus for prodnelnw a con-
stant supply of electricity from a driving

110
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power of variable speed, the cembmdtmn o

substantially as described, of a dynamo elee-
tric machine compound WOUHd with opposing
helices to be self-regulating as set forth for
differences of speed of said driving power,

and a storage battery connected to the sup-

ply wires leadmﬂ* from said dynamo and in
shunt to the trensletmﬂ dewcee that have the

‘constant supply.

Signed at New York, in the eounty of New
York and State of New York, thls oth day of
September, A. D. 1893.

| ISAAC N. LEWIS.

Witnesses: |
W H. CAPEL
THOS. F. CONREY.
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